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Abstract Of JP2001156315 
PROBLEM TO BE SOLVED: To provide a 
solar battery that can be manufactured easily, 
can be miniaturized, can improve 
electromotive force per unit area, and Is highly 
efficient, and to provide a semiconductor 
device that bas generation functions, is 
compact, and is highly efficient. SOLUTION: 
The spherical semiconductor device is 
provided with a spherical solar battery part 
having a second -conduction semiconductor 
layer being formed on a spherical substrate 
surface where at least a surface composes a 
first- conduction semiconductor layer so that a 
pn junction is formed, an outer electrode that Is 
made of a transparent conductive film being 
formed on the second semiconductor layer 
surface, and an inner electrode that is 
connected to the first-conduction-type 
semiconductor layer and at the same time is 
taken out onto the surface, and a spherical 
semiconductor integrated circuit part where an 
inverter circuit is formed on the spherical 
semiconductor surface. Also, the outer 
electrode and the inner electrode of the 
spherical solar battery part, and the spherical 
semiconductor integrated circuit are 
interconnected. 
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tern 1 mmi(^^mm^zmmfh 1 1 1 ms^zt 
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m^m 11 :}'-^^<t i>mi}<m i mmm<r>^m 

t, 

mi&tmmmmiz. p nm-^immt^ xoiz 
lem 1 mmm(D^mmizim-th bthiz.mm^zt 

b. 

mimmmimmiz, msi±fSi%m^bns.mm^ 
ti, ^ yj<-:^-mmm'&ixKi:m^mi^mm® 

^^b^MmLX^j:6;ib^nmbth±f^mm. 

m^-rm^mwimiz. p nm^^i^m-hx a iz 
mis.^tifzm2mmm(^^mmb. mmm2<^^mi>i^ 
mm^zmfS.^tirzmmm-mm^h^j:i9mmmb . m 
imimmM(^mmizmm-&bbhiz. mmizb 
nta^tifzmmmb i:Mmix^j:m^mnM^ 

b. 

mmmwmmiz^ y^^-ip-mmm^tx^j:m^ 
^mwmmm^b. 

mrn'mmmzm^wzmmm^bimi. 
mmm;mzm^mmmmi5xx/f>^mmb. tuia 
mmmwmmm^x/mmmm^biK f^vr 

^^mwMwrjmmmmitsitis-o^z. ny-r-ki^\. 

m9m^±mmmii0mmizmm^tix\>^hzbm 

wibthmi^m3^ztm(o^mii!^mm, 

im^m 5 ] mm^:tw,mMMb . m^^i^m 

EmttzummEmbi}^. m-mm.mzmm^ 

thi: d^zRmnx\>^hzbmwibtmsmAiz 



mimimm(om~mi±cr,iiQn^-tmmiz. ^ti 
^ti!fmmmiiXx/fHmmmizmm.-ti>^<yrim 
I. ^^'^yr^iftxmmm^ti.x^.^izbimb 
■tm^m 3 T]-S5cr,\, ^i^MzEm<^^mmm . 

m^h^j:'o, mm'^v::jym(r)^mizm&^tit:m2m 

m.m.^T=^)Vy r X'y^}oymb<rM\iZp ntg-g-SrJgJK 

0. iiirfa«««c«;:, m\Mmm.<r>'^')^ymb. m 
lemi^mMox u 3 ymmm\.zmfSL^titzm2m'm.<r) 
i^')^ymm^Lpnm^m^Lxti:h^b^^Wi 
b -thm^^ 3 7!>M 6 %-fn*Hcf Bao^««^s, 

fc 1-1. it^JB 3m.6<n\ ^ittiMztm<r)^mw.m.. 
[fS^iB 1 0 ] ffie^ifc itA'm2cov 'J 3 yjifsr^ 

)VyrXi^^)aymX'hh:Lbi^Wib-rhmims\,z 

mk'y u 3 y(r>^m^zm^^tifz'm-m'^<n^-mm. 

b mmb ti>m^37bm.6<7)\>^-rtii)Hztmco^i'ifi 
mm. 

[000 1 ] 

fSimmmm^zmi. 

[0002] 

immm nm-^umzm^m^i)^± 

b. ^ALfzm'irbiiEiiiif^mmmzii^jifm^hx. 
€^«in(iijt. iEmip\mzmbt:>ti. nmzm^is 
mt^ b pmij'hnmizmxmmwiix^ . aco^m 

f-b ix^f^mmcnmmttmib htix v . 

[0003] jg^. 'J 3 y^r t'weS 1 mmUi 

Tcr>m^(r>^^i¥ (Ball Seniconductor) itCOffi-'"?:? 

[0 004] -ecOlokLT, r;W$?iS:fflV^-C^|icffl 
^$fLTV^I> (^tgS^6-l 3 6 33^) . Z<7):HmX' 

(i. 0 1 4 tc^n-r J: 3 mi^sss^^ajtmz^ms 
f*igii5rW-ri.¥^«!ei^2 0 7^:r7^5?l<7)B3□K:r;^ 
s ?s 2 0 1 «oMiM*»'^0g!ij-r s J: 0 izwM I . t^m^m 
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2#lSi*iai 1 1 1 eo-^iiXx/-i:(r>±(Otmm2 2 1 

sri^L, ^m^^tif::mm2inzm2T/i'm2 
1 9&^^-ri>. ^<^iB^j:mm2 1 7*<^ma5t ix 

eomiTJl' S ?S 2 1 9 (C>Fj L^»^3f- 5 ^' 
[0005] 

%tts:h^m.l-\t-m l,im¥VC% ^^^^^ t ic^: 
[00 0 6] ^fc. ::coJ;-5^*^«?fi(diil?jS^3<}fi 

[0007] ^hiztti. mmm&f-'yrtffiimizm 
(Dmm:hx'mi^ iiimmm^i- -y rt x-cDwrnm^^ 

[0008] ^^miimimmzm^x^j:^tifzhcr, 
A^mxi3^'^^mcomt^ikmi:^mti ztt:^ 

[0009] 

ii. '>^< t t,^ffi*«mi^ms«oi|i^{<5®^«i^-r«. 

^2mmmco^mmb. miim2(7)^wmmmizm 
is.^ixrzm°mmmi)-h^j:mmmmt , huie^ i mm 
mco^mwMizmmthbt ttc sfflict oai^ix;^ 

i^^tix^^iztirimti-i.. 

[0010] i)^i3'hmmzxixii. m^±^mmmz. 

m^^miiimsm^^tifc^ y^^-ifm^imm lx 

[0011] *l|B^<0^tc J:*ilf . ij'^^r< b 

mimm.(^mmm^ti>m.mmmiz. pn 



gf-^^m-ri. J: ^ tcjBfi!t$n/cm2^«fiio^*Ji 

h^j:i>!fmmmt. mi^imn.m<D^^mizmt 
•g-ifctt. msizt^tiiWzf>^mmmtiMmix 

[0012] *>*>l.^)^ttcj;nif , |si-^0«4«^f*^ 
miz±m^imt^ y^<-mKi:i:MmiX\>^htz 

-m'i^^zbmmbtci. 

[0013] *^BJ(7)^3{cJ:il{S\ i!'-^< t t^ffl*^' 

(>^j:?>m\mmb. mMmimmmco^mmizmmt 
hbbiiiz. mmizb^ia^tifzmn&biMmLx 
^j:mwi^^mmBb. m^^mmm^z-^ y - 
mm^ix^j:im^^mimmmub. mmm 
tmmizm^^tifzmmmsi^bimi. mmm: 
^mm^commmtixv^mmmb. mmm^^m» 
mmmaxmmmmm b j<yr^-ft txn 
js.im^tix^^hzbt:mmbi-^. 

[0014] ij^i}>immzXtHi. >!cl^m>fiSI5T1#:te 

n:hi:i<^tmmm^xm^mmtizbf}<x^ i 

mmizbmmb^j:^. 
[0015] ^^m<7)miizM£. m^msiztmco^ 
m»mmizii\^x. mtmmMmm^. 
mmm, tkmmma. ^n^tim-Uzn^imRiz 
m&^ixxti *) . mmmt^mm^zmMm^t:^j:tx o 

±fSiVMmimm^zmmtLX\>^hzb ^mmbt 

[0016] *>*^l.fl?)St<J:fL{i\ ±mmAI>zXhm^ 

iztat. ±^^iiM,\^mmmii±mmm^b 

f^thXolzlX^^hi-zi^. < J: 0^ 

[0017] :^%m<r>mzxii{i. i9^Ji4tcie««o^ 
mmmzii\^x. muwikmrnmsib. mjmw 
wm^utfz\mmm,Ubif. m-m^wmm 

m:fhiiokzm\^iiX\^hZbimLbth. 

[0018] ti^t-^mmzi.ix\i. im^^ziihim 
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100 3 5] ^LXZcO'ik. ll3(d)lcS^-tJ:^(C. 

•3. i?fl:i^'j3>-isi4t'te?g-ri.. zcnt^.-^m 

[00 3 6] ^^lS:-7X:?^LT-Xy^y/tl.vItt 

^JsS^vUay^l l*5||M-ri.. -?-LTll3(e)t^ 
•fi^tc. pa#feai/'J3y«l Ucny^j'^'htS 

I.. 03 (d) . El3(e)<7)ISt>|5|;KtC04<^j)Sj||g 
af*lT';y;^«*3 c):t;f;y;^iaSSritiJfflltS c: 1 1 J: 0 . 

( 0 0 3 7 ] ixmkiiZ. z(7)\>^mmm i scommi^z 

j^yr2 a i:m^th t fc t tc, c:(7)>'N'>'ri:«o4"C> 
lCj*Lr*f»'5r<aMt=, ?l-fflmffil 3{C3>':5'^'hTI. 
Idti. J<yr2h^m^b. Wi2lZ7^LtiXo^j:JSt^ 

[0038] JXt^. ZZX'mMimS ( b ) t^^nLJtXg 
DSISlCOV^-CUiB«tl> .04 ( a ) 7^^ ( c ) iZif^t 

Xoiz. cvDgpi oocfcir^Tt-rj'i 0 it-msioia 

-gtz^iJffllT'^ hXo Cffifig? afcrt't 1 0 2 (CJ^ L C V 
Dfflc7);<?-XSt|&iS 1 04*^(^;yxttl^f 1 0 3Sr:frLT 
^ryi^^y (s i H, ) ^-w^hLXcny tX7 ^ 

Lf»ft^)Stc J: 0 . Zff>m 1 0 2 l*)SrFJf$coaS 

X'm&th pMm^^ai/ 'J n >-« 1 1 na#^ 

not. 

ifi^lSf ajS 1 2 0 1 . pS#te^i^ U 3 y« 1 1 IC^VS 

SB 1 3 0 1 *><offifi£S^T.^c#B^'ma5-C'^«om 1 COR 

■t S ^ t J; 0 , lS»iKtcM/¥$iJWc0^r S ^i^^ n S^SS 
fai^ y n yli 2 SrffM-r S t :<)^Tti t WS>I> . 
[0039] •t^t>*>c:«^fi(il^ 1 cnRmx^fS^m. 

<r)m.>.zm^ti-kmmpmm^'y')^ym i 
mhh<^x\ z(r)pmm^n=y')oymiti^h. z 
^ V rax t fc t ^z^^<nvmimz^'ii,-th . i?ffl^ 

4(b) ( c ) \t^il^fm^ ( a ) <^)A- ABrffilfc 
J:l^B-BllrM0-CJ>l.. 

[00 4 0] Sfc^i^^l^SitmgBl 1 Oti, CVDgiJt 
t fc t iCjKi-ti- ti^S J: 3 tCfll^S 2 m m 



1 1 2SrH0 J: -5 {cSS$il/cl*lS15m mWrn*^ 1 

1 St. c:<7)j'i^i 1 3tHinBi*i'ii \ 2}i<rmzmL 
^fihw.\<nmm 1 1 4 1 , friaiii<7)Dfi3i88 1 1 4 

lijia^'i-'g 1 1 ynwmz. z <r>^\m.%m. \.xm.-)i^ 

ti*tin'&.iix^mr^h-2r><rym.axfmu 1 1 5 

a, 1 1 5bfc*^/i>IS«§^l-Ci3 0, ;«E^'^tt*&Pl 
15 a, 115b 1)-h'^^^'&ijXi^'ii!cfhZt\,Zi. 

0. Mertti 1 2(n<^mz^'iX^%m.-ki&m-h 
i.o\izm.^iix^^h> 

[004 1 ] tfA^m^^\2Q\t. I*)tl 1 2cr)T 

■k<nf^i\M}mi'i:>ts:hWSnM r 1 2 1 1 . z(mw^ 

0 t3EIS§n^cRtSi«coflfffi^ 1 2 2 i: *>^>fil 

z(n. m(r)m^iix^m^\Lxm^-th^\ 

1 2 2 l^gi5c7)S^{iT»Sa5«0?|-ig{C?'p}-^TE^$a 
itaiiJlK^Sfmi 2 S^^AjE'ffSrtft-LTjgffilSi: U 
TWaiR^-KyT 1 2 4SV'FJrSiaSt^?$a]§*i:'ilIllR^' 

[0 04 2] |£HR>'NMri 2 1 ti HuiSl*!'* 1 1 2^3*31 
nmmmx 12i:J3{3'-StUTtJ0 2mmg 
J^t'S)0, 5'KltS4mnig;ST'$)l.. C:(0lHliR--i<'yr2 
4 1 J: -5TStaiS2 2 l^gB^jSE««C-ri. r i: J; 

9, sftuMwuiiR^'c^ri 2\<nnmzn\^x%m^ 

Et^rO, Btii5CVD^MA»^)-?-<7)Ri£tt?yxSr-ttr;<f 

X (igi<7)Rjc;<rxfcm-r) hti^tcMtB^iiTSit 

#*SfBi^'J:J>-«{i, MiertWl 1 2c7)WP«t1l83lll?§ 

ii4S:3i-5TiESg$ix/;:?fl^^a[i:««!t. m.<m 

*t^h:fr£OSMSl 2 2tc?ai*J:<flttli$fLS. 
[0043] Z<rmix^\22\mWMr\2 

1 i 0 \,~fWMx\m-n^znkifh'f-)m^'Bi^\^. in 

IR^nMTI 2 lSr^TSPtii$iiT<l)miOKJ£;!?X 
*>\ \ 2 7T{Cjao-C«SS:^L^*^'f)X!l^J: 

[oo4 4]-eLT04 (c) t;^-tJ;3{c::tfO#fttJS 
1 2 2OTcfLiSifi0??O?l-igtc?a-5T0r^wraRlt"KiS$ 
n/cflfai?Ll 2 32r^Tll]iR;K>'ri 24tJ:-o-C0* 
L=5rV^|lIiR:J'y^lc[lliR§nS J: dfc^-oTVM,. 
[0045]; ^T'JiHUtZ/NM rSrmt I. ^7L®«« 

tJ:')^#'^>^l:ti<0*<fflV^^^>^ll.. mVis!M22nWiZ 

m.-^h'm.t'^Ari 2 icodawi^acoKmj&^is 

[0046]$ h\.ZZ<mWM r 1 2 1 (OTJiSSSffllllC 

muf Bill's t wsm-WiT- 7 u y/sv r*> htt:hm^ 

fl 2 5{;jg^§nTfcO, -rwSftlif 1 2 5(ij*aiS15 

1 3 otj$^$*i-c::::t'iSE^NVw;^i: L-cwai^a-c 
< S^^i§tt/r;^*»<?>^rl)m2<0df 'JT;irxi=J:-9TJii 



!(6) 001-156315 (P2001-J15 



[004 7] zcommmisoii. m«i sit^m 

1 1 3 2 i: ^:Mm Ltfc 0 , HaW^ 1 3 1 <7)±^mii^ 

s^y h^i-r 1 3 3 ilitLxmm 1 2 5 1 

*ITV^§, ^^T'. 3 2{i, AV1.;^5%4§5 1 3 

5\,tx. -ixmzm \ V Ttixifi^im 132 hz^vv 

• vxTmtiw mmeti^A5' x*)±^<^j:i 
hX'hh. 

[0048] z(r>(y\mm±mmx'mf>xm^is.\,z-9^ 

[0 04 9] iS), •amizmtxmmtJ'^yrhhKMm 
m t ^^mm t cri^m^zmit^f y s^r if** <?>^: s >» < 

[0050] -i yi'^-m^mi. 7 * h 'J y / 
97^lS{cJ;0> i^^^-y^m^thtthiz. HI 
m9-ymiSLL. ±mwmtm^'th:itizii 

[005 1] ^<7)J;a{^UT?^fi!c§iX^^^^^«S'fc;U 

[00 52] ii^f^hmmziifi\.f. ^mji^mm^z. 
nm-mw^mm^^ti-f^^ yf^—!^mmii^Lx 

[ 0 0 5 3 ] ^fc. ■mmm^MiwmmLxh:ii\^ 
mvmLxi:>x\\ m.-mm-hmzi,t. pmh 
xtfnmmmmt mmt xmz Ltz^)vi^mzm 
nt. mmzw^th^t<<zi^. mmmwimm- 

[00 54] ||S6JBffi2 

mzi^wm^ 2 (nmmm^z-^^^xm^-fh , ^ <n± 
'mmm.xu . n 5 tc^-r i ^ , 1 mcnw^i^ 'j 3 
nt:. ^^f-'ftmmmAoiiittxmmmt. ^<r) 

±m%im 1 0 \.zmmixfz ^ y^<- ^ -HUKSS 3 0 Sr 

'f&m.xts:mm-mmm!m%t^^m\.xts:h^ 

10 0 5 5] ^<r>^ y>-<>—9mmt%=i-'7tm^A o-c 
mt.Mzn'mm^^zv^-o x.tvmt.3 x-^j&^hh 

hh. ^\^xw&^^m^\.. ^mzmL^tihi.") 

mma?«7)ffl5ig«g«iafi^^ffl t j^fi!c$ u^: V ^0 

S^y\-^'-y tC J; Ttg^^ixT OS . 
(00 5 6]S!!jit|gLT«. 7*hyV^^57-fI 



nifi^stciitT, nmzmA\,zw^\.tz^m.nxmm- 

[0057] *>*>l>^)S(CJ:n<f , |HI-<7)^1^^*^ 

m.z±%wm>i^y>^—^mi>:.^^'^\^x\.^hfz 

[0058] ^mW3 

mz. :^m(^micommmi>z'^^^xmm-th. z.<r) 

SIST-fi. ll6tc^t<J:3tc, ii'->^<i:t«ffii*«ISl« 

m-r.SJ:ol=jefi£$tl^cm2^«ao^|i^«sili:. m 

\mi<r)^\mmmz^^^tifzmm^t^(:>ts:h 
^HBMffik , BiriEig 1 ^^mm^m\zwkfh 1 1 
hiz. mmizb*)iii^titz\Hmmmb^M:mLx^j:m 
^mmimt . m^^mmmiz^ y^^—?-mi: 
mixKcmmmii^mmmut. m^^mmm 
izms&^fitimmmmt^Mmi. mmmMw^m 

m3i5xr/mimmmnmti}K f^yrA^-kLx 
mjm^ixxuh. 

[0059] t^t^mmziitai. ±^'m.w> 1 Tii^t 
mmm^<nttA yj<~9mnx'^w,^^L. cm^- 
mmm^xw&mthzbtiK'thtztb. 

[0060] mmw^A 

mM^i<r>^mmx'ii. mkm^^smmmitp-ti. 
oi,z9'7X9iim^fifzm^z-^^^xtmLtzi)\ mi^z 
mxo^z, mmk^^nmu 1 . mk^mwmm 
m>3. i6aiiissgi56(i, ^ix^tm^LLfzmmL<iz 

m^^ixxa^. mm'm.5mm\.z2wmitcti.o 

iz. Ayr4, 2-k'^LX-?y:^^W^L. fJia^^fcfc 

^mm^mmm^zimuzzti'mit'i-h. 
[0061] i)^t>hii^mzi,ix\i. 1 <rmmm 

[0 06 2] ||M^?®5 

as 1 1 , ^<^^3i(*««isis8gi5 3 , -mm,m t ifi, 

n-mmw\i,zB\s.^fixii^ . mim.^±^mi& 
li. ^mm<^mzm.-th i. 0 \,zmn^tix >- ^ t 

[0063] *»*»S1SJi£t J:iUf , W^^W<^i:^ 
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10 0 6 4] mmmme 

fflgpiii, l:g$r•^t^7|<^ffi$:ffl•^.elc^ffl<^I5l-e^i± 

[0065] ii-ij^mmzxm. mmm^±mm 
mi:y<yy'^itLxmi>nmzw.numthztf}< 
^flgfc^i.. tt:. 2!sa±.izmwmmmm-ii% 
^■^yr^zxm^^mii^m<^^mimx3t 
Lxmm-tizt^<x'^^±. B.w.mii'^t^j:^. 
[00 66] mmmmi 

^' n A J; lA'f- ^' > <^ ^ I. A' U Tl 5 0 B Sr 1 T n 

izz<7)mmt:mo xoizmt^ yy^ym ( ito s 

>'N''J TK^iiia-fl) * T'i'hffliimii 5 3 J;i/p ffir^ 
7rxi^|j3yji5 2, nmr't)Vy r xi^'jziyms 
itmi^^ix. Z.<r)mi:U(r)f'^')rm'<zayi>9h-fh 
j:dtC. f^yr5 5a.^mWLLX-^j:i>h^X'hh, - 
-H. C:c7)A>7'5 5 a t^iO+'Wc^^tTi^^^fiiS 
i'Hilfl:ffi5 3tC3y^':? Ayr 5 5 

[ 0 0 6 7 3 CltfOA^Sifi-fe/l^ 1 (n^Um^z^ 

\^xm.m-th. t-f. m i (a)t:7^-rj;a{-, egi 

mniO«?«(5 0&Sffl»f)S-ri.ttttC. ft^l^L. 

1.(01 Kb)). CWiBuiaiS 1 c7)3IM}g® 

%m^^tfzmM.i,ztmL. 9uj^%t=f-i^tsm.%<ii 
iiX/^^ym-^-^Ksm^.immo^mm^hzt 

-^-^mm^^x'hh. 

( 0 0 6 8 H^<i . Hfriam 1 <^^6J^® fc PI«tc. 7 >r 

0, nm.7=^iV7rXi/^)ziym5liii.lfpmT=^)V 
7TX'yUaym52im!&-rh. ZZX'CVDXma 

m4izir^itzimi:m\'^x. mm.comiSimzi\sm^ti 
t::ff:^nm^'¥iMm-t^ztizx*). wm^^nd 

ZtA^ib^^ (01 1(c)). 
100 691 ZCO^k. 01 1 (d)tC^-f i'JK. XA'.y 
rJ' 'J y/ffitcj: 0 , S«*ilii^«s{ilSI¥lAtmgjg<7) T 



TOfiM5 3^J^fi!t-ri.. 

[0 0 70] ^LX. 01 l(e)t=^rf i^t. JiSfc 
J: 0 5 0 * fcJi A' y rl 5 0 B tCfMf l> * T'i'hii 
mffi5 3iJj;t/fpMT^/U7TXi/'j3yJi5 2. nS 
7^:;l'7 T U 3 yii 5 1 0-g^Sr^-t ■& . 

[007 1 ] ^Lxzmk. 01 i(f )cs^-ri^t. 

m<<zj<yT5 5 3i-^mwLth. z<r)^\,mn5ottz 

(iA-UTii 5 0 BtCttjf A>-7-5 5 aS:jefi!t-ri.i t*« 
T'#l.. ^/ci'HI!|iEffi±l=t)A'>'7'5 5bSrJ^figU01 
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